In previous studies,1)2) it has been reported that glucose in the growth medium inhibits the development of respiratory activity of S. cerevisiae, whereas ethanol inhibits the cell multiplication.
When yeast cells grown in the usual medium (containing glucose) are transferred to and cultivated in the medium containing ethanol as a sole carbon source, their respiratory activity is increased. These facts indicate that the level of respiratory activity of yeast cells is regulated by the glucose presented in the growth medium.
It is reasonable to assume that there might be some differences in heme biosynthesis between the glucose-grown and the ethanol-grown cells. Intermediates of heme biosynthesis and one of enzymes responsible for it, aminolaevulinate dehydratase (5-aminolaevulinate hydro-lyase (adding 5-aminolaevulinate and cyclizing), E.C., 4.2.1.24), were investigated and the results of these experiments are presented in this paper.
MATERIALS AND METHODS
Saccharomyces cerevisiae strain Sa-3 was obtained from Noda Institute for Scientific Research (Noda, Chiba, Japan).
Growth conditions and preparation of cell homogenate were essentially as described priviously.2) Porphobilinogen of homogenate was determined, after precipitation of protein by trichloroacetic acid, as described by Dresel and Falk.3) Porphyrins and heme were isolated and determined as described by Dresel and Falk.4) Aminolaevulinate dehydratase was determined as described by Shemin.5) Kjeldahl-nitrogen of the homogenate was determined by Iwasaki's azotometry6) after the usual digestion. Moreover, the activity of aminolaevulinate dehydratase, an enzyme presenting in soluble fraction, was about 6-fold active in the ethanol-grown cells as compared with the glucose-grown cells (Table 1) . Among the intermediates of heme biosynthesis, the amounts of porphobilinogen and coproporphyrin were higher in the glucose-grown cells than in the ethanol-grown cells. These facts indicate that enzymes responsible for conversion of porphobilinogen to uroporphyrinogen and for conversion of coproporphyrinogen to protoporphyrinogen would be repressed by glucose stronger than other enzymes mediating heme biosynthesis.
Heme contents were higher in the ethanol-grown cells consisting with the higher respiratory activity and catalase activity. It was concluded from the results reported above that glucose exerts inhibitory effect directly or indirectly not only on the development of mitochondrial structure but also on the heme biosynthesis.
